This paper investigates whether gold is an internal hedge and/or an external hedge against Turkish lira (TL) by using monthly data from January 1995 to November 2006. Cointegration test results confi rm the long-term relationships between the gold price and consumer price index and between the gold price and TL/US dollar exchange rate. The Granger Tests, based on vector error correction model (VECM), indicate that gold price Granger causes the consumer price index and TL/US dollar exchange rate in a unidirectional way. It is concluded that gold acts as an effective hedge against potential future TL depreciation and rising domestic infl ation. Furthermore, gold price may be considered as a good indicator of infl ation and hence it can be used as a guide to monetary policy.
Introduction
Apart from its use in industrial and medical applications and jewelry, gold has played an important role in the world's economy for thousands of years. The World Council (2005:3-4) states: "Gold is an eff ective hedge against infl ation. In addition, gold is inversely correlated to the US dollar, making it a good currency hedge"; "Gold is a highly eff ective portfolio diversifi er due to its low to negative correlation with all major asset classes"; and "In much of Asia, the Middle East, and the Indian subcontinent, gold is the best possible protection against upheaval both political and economic". The rise in gold prices from $250 per ounce in 2001 to over $650 in 2007 has made interest soar in gold as a fi nancial asset and an economic indicator. It is as popular today as ever.
Buying and holding gold per se should not be considered an investment, at least in the classical sense. If so, why would one prefer investing in gold? Holding gold might be seen somewhat the same as keeping one's savings under the mattress as paper currency. Well, not quite the same, since one looses purchasing power by holding paper currency. However, the price of gold increases, or the purchasing power of gold goes up, if the paper currency depreciates. Accordingly, one might prefer holding gold to protect against a loss in the purchasing power of the paper currency. Capie et al. (2005) argued that gold could be a hedge in two ways. The fi rst is a hedge against changes in the internal purchasing power of the domestic currency, while the second one is a hedge against changes in the external purchasing power of the domestic currency. In other words, gold off ers protection against a weak currency or high domestic infl ation levels. If gold is considered to be a perfect internal hedge, its domestic currency price should increase at the same rate as domestic price index. If it is a perfect external hedge, its domestic currency price should increase at the same rate as the domestic currency depreciation.
In this paper, motivated by the renewed interest in gold, it is aimed to determine whether gold is an internal hedge and/or an external hedge against TL. Data used in the analyses runs from January 1995 through November 2006. It is used time series unit root tests to examine the stationary properties of the price of gold (GP), consumer price index (CPI), and TL/US dollar exchange rate series. The cointegration framework of Johansen (1988) was applied to test for cointegrating relationships. All tests provided evidence in favor of cointegration, and confi rmed the existence of long-term relationships between GP and CPI and between GP and TL/US dollar exchange rate. Furthermore, in order to determine the causal relationships between CPI and GP and between TL/US dollar exchange rate and GP, Granger Causality test based on VECM was employed. The results indicated that GP Granger caused the CPI and TL/US dollar exchange rate (i.e., changes in GP preceded changes in the CPI and TL/US dollar exchange rate) in an unidirectional way. It is concluded that gold acts as an eff ective hedge against future possible TL depreciation and rising domestic infl ation.
Findings also suggested that the gold price may be a good indicator of infl ation and hence it can be used as a guide to monetary policy. However, it should be kept in mind that some factors, among others, economic and political factors in other countries, changes in foreign demand for gold, and world supplies of gold have an important role in determining gold prices.
The paper is organized as follows. Section II presents previous studies. Section III provides data, while section IV discusses methodology and presents results. Finally, section V concludes the paper.
Previous Studies
Gold has received an immense attention in the empirical literature. Sherman (1986) , Jaff e (1989), Chua et al. (1990) , Ciner (2001) , and Michaud et al. (2006) have focused on the diversifi cation benefi ts of portfolios including gold; Tandon and Urich (1988) , Kitchen (1996) , Christie-David et al. (2000) , and Lucey and Tully (2006) , among others, have examined the eff ect of macroeconomic news releases on gold prices. A number of studies have reported on the role gold plays as an eff ective hedge against infl ation and possible currency depreciation and the role infl ation and the possible domestic currency depreciation play on the gold price. Laurent (1994) , for instance, investigated the relationship between the price of gold and wholesale price index in the United States. According to this study two variables closely corresponded over the period 1800-1992, while the price of gold was more volatile than the wholesale price index in the short term. Similarly, Harmston (1998) compared price of gold index, wholesale price index, and purchasing power of gold index (constructed by dividing the fi rst index by the second) in the US (1796 ( -1997 ( ), Britain (1596 ( -1997 , France (1820 -1997 ), Germany (1873 -1997 ), and Japan (1880 -1997 . In all fi ve countries gold has been a tendency to return to an historic rate of exchange with other commodities and intermediate goods, meaning that gold is eff ective as a long-term hedge against infl ation. Using monthly data from 1976 to 1999 and cointegration technique, Gosh et al. (2002) also found a long term relationship between the price of gold and US wholesale price index.
Recently, Levin and Wright (2006) investigated both sort term and long term determinants of gold price applying cointegration and VECM techniques over the period January 1976-August 2005. Their fi ndings are three folds. First, there is a long term relationship between the price of gold and US price level. Second, there is a positive relationship between changes in the gold price and changes in US infl ation, US infl ation volatility, and credit risk, while there is a negative relationship between gold price movements and changes in the US dollar tradeweighted exchange rate and the gold lease rate. The last, in the major gold consuming countries such as Turkey, India, Indonesia, Saudi Arabia, and China gold is eff ective as a long term hedge against infl ation. These studies present fi rm evidence about gold hedging. More specifi cally, gold retains infl ation hedging properties in the long term despite considerable fl uctuations in the short term. Garner (1995) argued that the price of gold might be good leading indicator of infl ation. When expected infl ation rises, some investors might switch from fi nancial assets with fi xed nominal rates into gold or jewelry. Since the gold supply is relatively fi xed, the price of gold might rise rapidly even with a small increase in gold demand. The infl ation rate, however, tends to increase more slowly. Consequently, an increase in the price of gold might precede an increase in infl ation rate. Reasoning from this point, turning point signals of the price of gold from 1960 to 1995 in the United States is evaluated in this study. It is found that the gold prices tended to signal past infl ation upturns. Mahdavi and Zhou (1997) compared the performance of gold and commodity prices as leading indicators of infl ation applying cointegration tests and VECM over the periods 1958: QI-1994 :Q4 and 1970 :QI-1994 :Q4. Their results indicated that out-of-sample forecast of gold is relatively poor which is consistent with the idea that in the short-term price of gold is too volatile. They concluded that the strength of the gold price signaling infl ation may vary depending on the time span being examined. Ranson and Wainright (2005) the prices of gold and oil serve as leading indicators of unanticipated infl ation and interest rates applying an ordinary least squares. They reported that the price of gold is the superior predictor of the next year infl ation. Capie et al. (2005) investigated the extent to which gold price acted as an exchange rate hedge by using weekly data over the period January, 8, 1971 -February, 20, 2004 . Their cross-correlations and EGARCH results indicated that there was a negative relationship between gold price and sterling-dollar and yen-dollar exchange rates but the strength of this relationship varied over time.
Data
The data consists of monthly observations of the GP, quoted in TL per gram, the CPI, and TL/US dollar exchange rate. The sample period running from January 1995 to November 2006 covers a total of 143 observations. The data for the gold price and TL/US dollar exchange rate were taken from the internet data resources of Central Bank of the Republic of Turkey, while the CPI data was from the Turkish Statistical Institute's resources. 
Empirical Methodology and Results
Before investigating the cointegration relationships between GP and CPI and between GP and TL/US dollar exchange rate, Tramo-Seats method was used to deseasonalise all three series. Augmented Dickey-Fuller (1979) and Phillips-Perron (1988) tests were employed to examine stationarity of all interested variables. The rejection of null hypothesis indicating to unit roots in these tests is interpreted as consistent evidence of stationarity. Table 1 presents the unit root tests statistics for each series. Augmented Dickey-Fuller (ADF) and Phillips-Perron (PP) tests were applied with and without a time trend variable. It is evident that the null of a nonstationarity could not be rejected at the 5% level of signifi cance for the GP, TL/US dollar exchange rate, and the CPI series with or without a time trend. Therefore, the tests were performed on fi rst diff erences of series. The ADF and the PP test results, presented at the last three columns of the Table 1 , indicate that all series are stationary in their fi rst diff erences (I(1)). Engle and Granger (1987) argued that if two nonstationary series are cointegrated, meaning that the series contain common trend components, there may exist a long-term stable relationship between the two. Having determined the order of integration, cointegration framework of Johansen (1988) is used to ascertain whether CPI and GP and TL/US dollar exchange rate and GP are cointegrated. The results of the cointegration tests are reported in Table 2 . Both the Maximum Eigenvalue and Trace Tests statistics indicate that the null hypothesis of no cointegrating vector, r=0, is rejected at the 5% signifi cance level, and hence, there exists at least one cointegrating vector between CPI and GP and between TL/US dollar exchange rate and GP. As further test results show that the null of r=1 can not be rejected at the 5% level, implying that there is only one cointegrating vector between the pairs of variables. Therefore, it is concluded that there are long-term relationships between CPI and GP and between TL/US dollar exchange rate and GP. Granger (1969) pointed out that if two variables are cointegrated, then Granger causality must exist in at least one direction, either unidirectional or bi-directional. He described a variable x t as Granger causing another variable y t , if the inclusion of lagged values of x improves the forecast of y, or equivalently if the coeffi cients on the lagged x's are statically signifi cant. To verify the existence of a long-run relationship between GP and CPI and between GP and TL/US dollar, the Granger causality test within a VECM is implemented. Formally, diff erent possible Granger causal relations between GP and CPI and between GP and TL/US dollar in levels can be expressed using the parameters of equations (1), (2) where u t , v t , e t and w t are the white-noise error terms.
The results of Granger causality test are presented in Table 3 . The null hypothesis that GP does not Granger cause CPI is rejected, while it is not possible to reject the null hypothesis that CPI does not Granger cause GP. The null hypothesis of GP does not Granger cause TL/US dollar exchange rate is rejected, but the rejection of the hypothesis that TL/US dollar exchange rate does not Granger cause GP could not be possible. In other words, GP Granger causes the CPI and TL/US dollar exchange rate in a unidirectional way.
Concluding Remarks
In this paper, it is analyzed whether gold is an internal hedge and/or an external hedge against a TL. First, the stationarity properties of the GP, CPI, and TL/US dollar exchange rate series were determined. Then the cointegration framework of Johansen (1988) was applied to test for cointegrating relationships. All tests confi rmed the existence of long-term relationships between GP and CPI and between GP and TL/US dollar exchange rate. Furthermore, in order to determine the causal relationships between CPI and GP and between TL/US dollar exchange rate and GP, Granger Causality Test is used based on VECM. The results indicated that GP Granger caused the CPI and TL/US dollar exchange rate (i.e., changes in GP preceded changes in the CPI and TL/US dollar exchange rate) in a unidirectional way. Therefore, it is concluded that gold acts as an eff ective hedge against future possible TL depreciation and rising infl ation. The results also suggest that gold price is an indicator of expected infl ation and hence it can be used as a guide for the direction of monetary policy.
